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The changing role of the FED 
Data and graphs on the assets and liabilities of the FED can be found at
http://www.federalreserve.gov/releases/h41/
http://research.stlouisfed.org/fred2/categories/24
A useful guide to the FED’s balance sheet is
http://www.federalreserve.gov/monetarypolicy/bst_fedsbalancesheet.htm
Liabilities of FED:

1) Currency: played no role
2) Reserves of banks. For three reasons:

   a) required

   b) to meet liquidity requirements with clients and one another

   c) as emergency funds

3) Deposits  of US Treasury or foreign central banks

4) Other liabilities (deposits of international organizations) and capital

Assets of FED:

1) Securities held outright

2) Repos (from OMOs). Banks pledge a security in exchange for cash, at a price (interest rate). It’s a very short term (often overnight), fully collateralized loan. New York Fed’s Open Market Desk carries out these transactions with the 19 primary dealers.  Allowed collaterals: US treasury securities, US agency securities (Fannie Mae etc.), AAA-rated and insured mortgage-backed securities.

3) Loans to banks (discount window) . Before crisis, minimal: 200 millions. Reason: stigma.

4) Other programs 

5) Foreign exchange reserves

6) Gold

Balance sheet management.

2 general principles:

(a) The Fed controls the size of its balance sheet: to buy an assets, it increases its liabilities by crediting the deposit accounts of a bank. By doing this, it reduces the risk-free interest rate, the interest rate on bank reserves.

(b) The Fed controls the composition of its balance sheet. These changes will not affect the risk-free interest rate, but will affect the interest rate on the two assets whose holdings change.

Policy tools: directly under Fed control.

OMO, discount rate, reserve requirements 

Policy  instruments: respond directly to policy tools, indicators of monetary policy stance. 
Mostly  FFR, also monetary base

Intermediate targets: closely linked to  policy instruments and to final goals, but not directly under CB control. 
Examples: inflation targeting, monetary targeting 

Finals goals: inflation, unemployment, growth

The demand for banks’ reserves:

Rd = Required reserves + Excess reserves

The supply of banks’ reserves:

Rs = Nonborrowed reserves (NBR) + Borrowed reserves   (BR)
NBR: supplied by the Fed through OMO. 

BR: supplied by the Fed through the discount window
Why do banks hold NBR?

1) To execute interbank transactions

2) To satisfy their customers’ demand for cash (less so  in the US, since vault cash is considered part of reserves)

3) Sometimes, as risk free assets (this was a factor at some moments of the recent crisis)

The key instrument: the FFR

We start from the key instrument of the Fed, the Federal Fund Rate, and then we will study how the Fed uses its policy tools to achieve its target value for the instrument.

The Federal Fund Rate is the market rate at which commercial banks lend each other overnight funds.
The Federal Funds.

- Unsecured  loans of excess reserves at the Fed that  banks make to one another

- In aggregate, no change in total reserves, merely redistribution between banks
- Usually “overnight” lending, but sometimes longer duration
The Federal Fund Rate (FFR)

- The interest rate at which this lending of excess reserves occurs

- Not set by the Fed, but by the market. The Fed sets a target for the FFR

- By doing OMO the Fed changes the supply of reserves and therefore exerts downward or upward pressure of FFR.

In practice, the Fed:

1. Sets a target for the FFR
2. Determines the amount of NBR it must supply via OMOs in order to reach that target

3. Sets the discount rate above the target for the FFR

4. Stands willing to make discount loans  to banks at that discount rate. Thus, ordinarily banks will not use discount window, but might do so in exceptional circumstances.

Thus, in normal circumstances

1. FFR equals  the Fed’s target

2. The discount rate is above the FFR

3. The level of reserves is NBR => there are no BR (the Fed does not make any discount loans)

4. The interest on reserves is below the FFR

Policy tools.

We now study how the Fed uses the three tools to achieve the desired value of its instruments and of its targets

The Fed has three main policy tools:

1) open market operations

2) lending to banks (discount loans, or changes in borrowed reserves)

3) reserve requirements

Open market operations

Fed uses OMOs to achieve target FFR. 

Open market purchases (sales) of US government securities, especially US Treasury bills  expand (shrink) reserves and the MB

Target FFR decided by the Federal  Open Market Committee, but OMOs  conducted each day at the trading desk of FRB of NY

Only with 19 primary dealers

In practice, the Fed
1. Contacts the 19 primary dealers

2. Collects information whether a change in reserves is need to achieve the target FFR

3. Executes trades through the Trading Room Automated Processing System

1) Repurchase agreements

Fed buys  US government securities; agreement that seller (primary dealer) will buy them back at a specified price on a specified date, usually within two weeks → temporary open market purchase => increases  banks’ reserves and monetary base
The difference between the purchase price and the repurchase price reflects an interest payment. The Federal Reserve may enter into repurchase agreements for up to 65 business days, but the typical maturity is between one and 14 days. 
Fully collateralized. Allowed collaterals: US treasury securities, US agency securities (Fannie Mae etc.), AAA-rated and insured mortgage-backed securities. 
Historically, the Federal Reserve used repos to adjust the aggregate quantity of reserves so as to keep the federal funds rate close to the target rate established by the FOMC. Since late 2008, the high level of reserves and the Federal Reserve's ability to pay interest rates on excess reserves have helped to keep the effective federal funds rate within the FOMC's target range without the need for any temporary OMOs. 
Even though the daily level of reserve balances is not being actively managed for monetary policy purposes, preparations continue for the eventual reduction in reserve levels, including the possible use of large-scale reverse repos. 
2) Reverse repo (matched sale-purchase agreement)

Fed sells US government securities; agreement that the buyer will sell them back at a specified price on a specified date, again usually within two weeks → temporary open market sale  => reduces banks’ reserves and monetary base
The Federal Reserve conducts reverse repurchase agreements (reverse repos) by selling Treasury securities and federal agency debt securities to counterparties who agree to sell the securities back to the Federal Reserve on a stated future date. 
In normal times, the Federal Reserve executes occasional reverse repos with primary dealers; these transactions temporarily reduce the supply of reserve balances and thus help bring the federal funds rate back up to the target set by the FOMC when it has fallen below that target. 
During the fall of 2008, as part of its response to the financial crisis, the Federal Reserve executed a sequence of overnight reverse repos with primary dealers. While these transactions offset a modest amount of the increase in reserve balances that resulted from the expansion of the Federal Reserve's liquidity facilities, their more important effect was to make more Treasury securities available to private agents to use as collateral in money market transactions and thereby improve the functioning of the money markets. 
Since late 2009, the Federal Reserve Bank of New York (FRBNY) has taken steps to expand the types of counterparties for reverse repos to include entities other than primary dealers. The additional counterparties are not eligible to participate in transactions conducted by the FRBNY other than reverse repos. Information about reverse repo counterparties is available at www.newyorkfed.org/markets/rrp_counterparties.html. 
3) Outright sales or purchases
If wants to make more permanent changes to MB, Fed  makes outright purchases or sales of government securities.

Traditionally, purchases of Treasury securities were conducted to offset factors that permanently drain balances from the banking system, including U.S. currency in circulation, among other factors. These actions would be taken to maintain conditions in the market for bank reserves consistent with the federal funds target rate set by the Federal Open Market Committee (FOMC).

In recent years, the FOMC has directed the Desk to change the size or the composition of the SOMA's Treasury portfolio in order to influence longer-term interest rates and support broader financial conditions. (“Quantitative Easing”)
In recent years, the FOMC has also directed the Desk to purchase agency MBS in order to put downward pressure on longer-term interest rates, support mortgage markets and help to make broader financial conditions more accommodative. (“Quantitative Easing”)
On December 12, 2012, the Federal Open Market Committee (FOMC) directed the Open Market Trading Desk (the Desk) at the Federal Reserve Bank of New York to purchase longer-term Treasury securities after the maturity extension program is completed at the end of December 2012, initially at a pace of about $45 billion per month (“Operation Twist”). 
The FOMC also directed the Desk to continue purchasing additional agency mortgage-backed securities (MBS) at a pace of about $40 billion per month. These actions should maintain downward pressure on longer-term interest rates, support mortgage markets, and help to make broader financial conditions more accommodative (“Quantitative Easing”)
Advantages of OMOs:

1. Fed has complete control on timing and volume

2. Flexible  and precise (can be large or small, can achieve any desired change in reserves)

3. Can be easily reversed

4. Can be implemented quickly

Discount window (lending to banks)
Collateralized: Fed accepts almost anything as collateral

Two main types of discount loans

Primary credit or standing lending facility

For healthy banks; allowed to borrow unlimited amount overnight  at discount rate (usually .75 or 100 bps above target FFR). This puts a ceiling above market FFR, hence does not rise too much above FFR

Secondary credit
For banks in financial trouble (usually 50 bps above discount rate)

Advantages of discount lending:

1. Prevents spread of financial and banking panic. For example, in the current financial crisis the Fed made clear that it would supply all necessary reserves via the discount window

Disadvantages of discount lending:

1. Cannot be controlled by the Fed: 

2. Not quickly made or easily reversed. Decisions on discount lending proposed by Federal Reserve banks, then  approved by Board of Governors. In principle, each bank sets its own rate, in practice they rarely diverge for more than 1 or 2 days. 
3. Creates moral hazard problem, as banks expect to be saved through lending of last resort function fo Fed

4. Very little used by banks because carries a stigma => bad signal to other banks
Two differences between OMOs and bank lending

1) Only 19 primary dealers can participate in OMOs

2) Virtually any collateral for discount window, while only three types of securities for repos behind OMOs
Reserve requirements

The Fed started paying interest both on required reserves and on excess reserves in October 2008.

Interest on required reserves: to eliminate implicit tax on required reserves, hence to promote efficiency.
Interest on excess reserves: puts a floor under FFR, and increases tools at disposal of Fed

Without authority to pay interest on reserves, from time to time the Desk has been unable to prevent the federal funds rate from falling to very low levels. With the payment of interest on excess balances, market participants will have little incentive for arranging federal funds transactions at rates below the rate paid on excess reserves. By helping set a floor on market rates in this way, payment of interest on excess balances will enhance the Desk’s ability to keep the federal funds rate around the target for the federal funds rate.
Currently, interest on both types of reserves is .25 percent

Little used, because

1. No longer binding for most banks
2. Changing reserve requirements creates  uncertainty and makes liquidity management difficult

Federal Reserve liabilities

The major items on the liability side of the Federal Reserve balance sheet are Federal Reserve notes (U.S. paper currency) and the deposits that thousands of depository institutions, the U.S. Treasury, and others hold in accounts at the Federal Reserve Banks. These items, as well as the Federal Reserve's other liabilities, can be seen in tables 1, 8, and 9 of the H.4.1 statistical release. 
The expansion of Federal Reserve assets that has resulted from the aggressive response to the current financial crisis has been matched by an expansion of the Federal Reserve's liabilities, particularly the deposits of depository institutions. 

1) Federal Reserve notes, net of Federal Reserve Bank holdings 

Historically, Federal Reserve notes have been the largest liability on the Federal Reserve's balance sheet. 
A U.S. depository institution, when it needs more currency to meet its customers' needs, asks a Reserve Bank to send it more Federal Reserve notes. The Reserve Bank ships the currency to the institution and debits the institution's Federal Reserve account by the amount shipped. Thus, an increase in Federal Reserve notes outside of the Reserve Banks is matched, in the first instance, by a reduction in the quantity of reserve balances that banks and other depository institutions hold in their Federal Reserve accounts => no effect on the monetary base. 
The quantity of Federal Reserve notes held by the public has grown over time. Absent any additional action by the Federal Reserve, the increase in Federal Reserve notes would reduce the quantity of reserve balances held by depository institutions and push the federal funds rate above the target set by the Federal Open Market Committee (FOMC). To prevent that outcome, the Federal Reserve engages in open market operations to offset the reduction in reserve balances.
Similarly, a depository institution that finds that it has more Federal Reserve notes on hand than it needs to meet its customers' needs generally returns the extra currency to a Reserve Bank; the Reserve Bank credits the institution's account so the liability side of the Federal Reserve's balance sheet shows a reduction in Federal Reserve notes outstanding and a matching increase in reserve balances held by depository institutions. 

2) Deposits of Depository Institutions 

More than 7,000 depository institutions maintain accounts at the Federal Reserve Banks. They hold balances in those accounts to make and receive payments or to meet reserve requirements. The total amount of balances in their accounts is shown in the line "depository institutions" under "Deposits" in tables 8 and 9 of the H.4.1 statistical release. 

Many depository institutions borrow or lend in bank funding markets, such as the federal funds market. Those transactions move funds from the lender's Federal Reserve account to the borrower's account but do not change the total amount of balances that the banking system holds at the Federal Reserve Banks. 
The Federal Reserve can change the total amount of balances available to the banking system through its lending programs or through open market operations. As discussed below, transactions with the Treasury can also affect the supply of deposits of depository institutions. 

When the Federal Reserve lends, all else equal, the total amount of deposits of depository institutions increases. When a depository institution borrows directly from the Federal Reserve, the amount the institution borrows is credited to its Federal Reserve account. 
When the Federal Reserve lends to a borrower that does not have an account at a Reserve Bank, the Federal Reserve credits the funds to the account of the borrower's bank at the Federal Reserve. 
When a borrower of either type repays the Federal Reserve, the process is reversed, and total deposits in depository institutions' accounts at the Reserve Banks decline. 

An increase in the Federal Reserve's holdings of securities also raises the level of deposits of depository institutions. When the Federal Reserve buys securities, either outright or via a repurchase agreement, the Federal Reserve credits the account of the clearing bank used by the primary dealer from whom the security is purchased. Conversely, the Federal Reserve's sales of securities decrease the level of deposits of depository institutions. 
During the week ending August 8, 2007, before the current financial crisis emerged, the deposits of depository institutions averaged about $12 billion per day. At that point, the federal funds rate, on average, was at the target established by the FOMC. In response to the crisis, the Federal Reserve began to expand its lending. To offset the associated increase in reserve balances, the Federal Reserve sold a significant portion of its holdings of Treasury securities  (“sterilization”) to drain balances from the banking system. The effect of these open market operations was to allow the Federal Reserve to hit, on average, its target for the federal funds rate. 

As the financial turmoil continued, and the Federal Reserve expanded its liquidity programs, the Open Market Desk was unable to offset completely the increase in deposits of depository institutions because it lacked a sufficient volume of unencumbered Treasury securities. 
Subsequently, however, the FOMC adopted a near-zero target range for the federal funds rate, and so a very large volume of reserve balances is now consistent with the target range. Deposits of depository institutions have been significantly higher than historical norms since late in 2008. The increase primarily reflected the net effects of Federal Reserve policy actions to provide liquidity to banking institutions and support the functioning of credit markets. 

3) Deposits of the U.S. Treasury 

The Federal Reserve is the fiscal agent of the U.S. Treasury. Major outlays of the Treasury are paid from the Treasury's general account at the Federal Reserve. 
The Treasury's receipts and expenditures affect not only the balance the Treasury holds at the Federal Reserve, they also affect the balances in the accounts that depository institutions maintain at the Reserve Banks. When the Treasury makes a payment from its general account, funds flow from that account into the account of a depository institution either for that institution or for one of the institution's customers. As a result, all else equal, a decline in the balances held in the Treasury's general account results in an increase in the deposits of depository institutions. 
Conversely, funds that flow into the Treasury's account drain balances from the deposits of depository institutions. These changes do not rely on the nature of the transaction. A tax payment to the Treasury's account reduces the deposits of depository institutions in the same way that the transfer of funds does when a private citizen purchases Treasury debt. Both actions result in funds flowing from a depository institution's account into the Treasury's account.
With the dramatic expansion of the Federal Reserve's liquidity facilities, the Treasury agreed to establish the Supplementary Financing Program (SFP) in order to assist the Federal Reserve in its implementation of monetary policy. Under the SFP, the Treasury issues short-term debt and places the proceeds in the Supplementary Financing Account at the Federal Reserve. When the Treasury increases the balance it holds in this account, the effect is to drain deposits from accounts of depository institutions at the Federal Reserve. In the event, the implementation of the SFP thus helped offset, somewhat, the rapid rise in balances that resulted from the creation and expansion of Federal Reserve liquidity facilities. 

4) Foreign Official Deposits 

U.S. law allows foreign central banks and several international organizations to maintain dollar-denominated deposit accounts at the Federal Reserve. These balances are reported in the line "Foreign official" deposits in the liability sections of tables 1, 8, and 9 of the H.4.1 statistical release. An increase in foreign official deposits held at the Federal Reserve generally reflects a net transfer of dollars from depository institutions to the accounts of the foreign central banks and thus a reduction in deposits of depository institutions. Foreign official deposits held at the Federal Reserve have increased since the end of 2008, but they remain small relative to the overall size of the Federal Reserve's balance sheet. 
The deposit accounts that foreign central banks maintain at the Federal Reserve sometimes also serve as conduits for the reciprocal currency arrangements ("central bank liquidity swaps") that the Federal Reserve has established with a number of foreign central banks. These arrangements allow the foreign central banks to obtain U.S. dollars from the Federal Reserve. In practice, however, because the foreign central banks tend to disburse these funds to banks immediately after the swap lines are drawn, the liquidity swaps tend not to be reflected in official deposits. Instead, the foreign central banks lend these dollars to banks in their jurisdictions by transferring funds to the accounts of the banks that clear dollar transactions for the borrowers. As a result, the extension of liquidity through swap lines has resulted not in an increase in foreign official deposits but rather in an increase in reserve balances held by depository institutions. 
5) Other Deposits 

U.S. law allows a number of government-sponsored enterprises (GSEs) to maintain deposit accounts at the Federal Reserve. Like the U.S. Treasury, these GSEs use their accounts to receive and make payments, which include receipts from issuing debt and payments for redeeming maturing debt. An increase in the line "other deposits" typically reflects a transfer of funds from depository institutions to one or more of these GSEs; thus, an increase in "other deposits" ordinarily is matched by a reduction in deposits held by depository institutions.
The monetary base and money supply

http://www.federalreserve.gov/faqs/money_12845.htm
http://en.wikipedia.org/wiki/Money_supply
Data and graphs  on money supply and its components can be found at

http://research.stlouisfed.org/fred2/categories/24
http://www.federalreserve.gov/releases/h6/current/default.htm
http://www.federalreserve.gov/releases/h3/default.htm
The money supply is commonly defined to be a group of safe assets that households and businesses can use to make payments or to hold as short-term investments. For example, U.S. currency and balances held in checking accounts and savings accounts are included in many measures of the money supply. 

There are several standard measures of the money supply, including the monetary base, M1, and M2. 
The monetary base is defined as the sum of currency in circulation and reserve balances (deposits held by banks and other depository institutions in their accounts at the Federal Reserve). 
M1 is defined as the sum of currency held by the public and transaction deposits at depository institutions (which are financial institutions that obtain their funds mainly through deposits from the public, such as commercial banks, savings and loan associations, savings banks, and credit unions). 
M2 is defined as M1 plus savings deposits, small-denomination time deposits (those issued in amounts of less than $100,000), and retail money market mutual fund shares. 
Data on monetary aggregates are reported in the Federal Reserve's H.3 statistical release ("Aggregate Reserves of Depository Institutions and the Monetary Base") and H.6 statistical release ("Money Stock Measures"). 

Over some periods, measures of the money supply have exhibited fairly close relationships with important economic variables such as nominal gross domestic product (GDP) and the price level. Based partly on these relationships, some economists--Milton Friedman being the most famous example--have argued that the money supply provides important information about the near-term course for the economy and determines the level of prices and inflation in the long run. Central banks, including the Federal Reserve, have at times used measures of the money supply as an important guide in the conduct of monetary policy. 

Over recent decades, however, the relationships between various measures of the money supply and variables such as GDP growth and inflation in the United States have been quite unstable. As a result, the importance of the money supply as a guide for the conduct of monetary policy in the United States has diminished over time. The Federal Open Market Committee, the monetary policymaking body of the Federal Reserve System, still regularly reviews money supply data in conducting monetary policy, but money supply figures are just part of a wide array of financial and economic data that policymakers review.

	Type of money
	M0
	MB
	M1
	M2
	M3
	MZM

	Notes and coins in circulation (outside Federal Reserve Banks and the vaults of depository institutions) (currency)
	✓
	✓
	✓
	✓
	✓
	✓

	Notes and coins in bank vaults (Vault Cash)
	
	✓
	
	
	
	

	Federal Reserve Bank credit (required reserves and excess reserves not physically present in banks)
	
	✓
	
	
	
	

	Traveler's checks of non-bank issuers
	
	
	✓
	✓
	✓
	✓

	Demand deposits
	
	
	✓
	✓
	✓
	✓

	Other checkable deposits (OCDs), which consist primarily of Negotiable Order of Withdrawal (NOW) accounts at depository institutions and credit union share draft accounts.
	
	
	✓
	✓
	✓
	✓

	Savings deposits
	
	
	
	✓
	✓
	✓

	Time deposits less than $100,000 and money-market deposit accounts for individuals
	
	
	
	✓
	✓
	

	Large time deposits, institutional money market funds, short-term repurchase and other larger liquid assets[11]
	
	
	
	
	✓
	

	All money market funds
	
	
	
	
	
	✓


· M0: In some countries, such as the United Kingdom, M0 includes bank reserves, so M0 is referred to as the monetary base, or narrow money.

· MB: is referred to as the monetary base or total currency. This is the base from which other forms of money (like checking deposits, listed below) are created and is traditionally the most liquid measure of the money supply. 
· M1: Bank reserves are not included in M1.

· M2: Represents M1 and "close substitutes" for M1. M2 is a broader classification of money than M1. M2 is a key economic indicator used to forecast inflation.[ 
· M3: M2 plus large and long-term deposits. Since 2006, M3 is no longer published by the US central bank. However, there are still estimates produced by various private institutions.

· MZM: Money with zero maturity. It measures the supply of financial assets redeemable at par on demand. Velocity of MZM is historically a relatively accurate predictor of inflation.
The ratio of a pair of these measures, most often M2 / M0, is called an (actual, empirical) money multiplier.

Fractional-reserve banking[edit]

Main article: Fractional-reserve banking
The different forms of money in government money supply statistics arise from the practice of fractional-reserve banking. Whenever a bank gives out a loan in a fractional-reserve banking system, a new sum of money is created. This new type of money is what makes up the non-M0 components in the M1-M3 statistics. In short, there are two types of money in a fractional-reserve banking system:[20][21]
1. central bank money (obligations of a central bank, including currency and central bank depository accounts)

2. commercial bank money (obligations of commercial banks, including checking accounts and savings accounts)

In the money supply statistics, central bank money is MB while the commercial bank money is divided up into the M1-M3 components. Generally, the types of commercial bank money that tend to be valued at lower amounts are classified in the narrow category of M1 while the types of commercial bank money that tend to exist in larger amounts are categorized in M2 and M3, with M3 having the largest.

In the US, reserves consist of money in Federal Reserve accounts and US currency held by banks (also known as "vault cash"). Currency and money in Fed accounts are interchangeable (both are obligations of the Fed.) Reserves may come from any source, including the federal funds market, deposits by the public, and borrowing from the Fed itself.

A reserve requirement is a ratio a bank must maintain between deposits and reserves.[24] Reserve requirements do not apply to the amount of money a bank may lend out. The ratio that applies to bank lending is its capital requirement.

Example

Note: The examples apply when read in sequential order.

M0
· Laura has ten US $100 bills, representing $1000 in the M0 supply for the United States. (MB = $1000, M0 = $1000, M1 = $1000, M2 = $1000)

· Laura burns one of her $100 bills. The US M0, and her personal net worth, just decreased by $100. (MB = $900, M0 = $900, M1 = $900, M2 = $900)

M1
· Laura takes the remaining nine bills and deposits them in her transactional account (checking account or current account by country) at her bank. (MB = $900, M0 = 0, M1 = $900, M2 = $900)

· The bank then calculates its reserve using the minimum reserve percentage given by the Fed and loans the extra money. If the minimum reserve is 10%, this means $90 will remain in the bank's reserve. The remaining $810 can only be used by the bank as credit, by lending money, but until that happens it will be part of the bank's excess reserves.

· The M1 money supply increases by $810 when the loan is made. M1 money is created. ( MB = $900 M0 = $810, M1 = $1710, M2 = $1710)

· Laura writes a check for $400, check number 7771. The total M1 money supply didn't change, it includes the $400 check and the $500 left in her account. (MB = $900, M0 = 0, M1 = $1710, M2 = $1710)

· Laura's check number 7771 is accidentally destroyed in the laundry. M1 and her checking account do not change, because the check is never cashed. (MB = $900, M0 = 0, M1 = $1710, M2 = $1710)

· Laura writes check number 7772 for $100 to her friend Alice, and Alice deposits it into her checking account. MB does not change, it still has $900 in it, Alice's $100 and Laura's $800. (MB = $900, M0 = 0, M1 = $1710, M2 = $1710)

· The bank lends Mandy the $810 credit that it has created. Mandy deposits the money in a checking account at another bank. The other bank must keep $81 as a reserve and has $729 available for loans. This creates a promise-to-pay money from a previous promise-to-pay, thus the M1 money supply is now inflated by $729. (MB = $900, M0 = 0, M1 = $2439, M2 = $2439)

· Mandy's bank now lends the money to someone else who deposits it on a checking account on yet another bank, who again stores 10% as reserve and has 90% available for loans. This process repeats itself at the next bank and at the next bank and so on, until the money in the reserves backs up an M1 money supply of $9000, which is 10 times the MB money. (MB = $900, M0 = 0, M1 = $9000, M2 = $9000)

M2
· Laura writes check number 7774 for $1000 and brings it to the bank to start a Money Market account (these do not have a credit-creating charter), M1 goes down by $1000, but M2 stays the same. This is because M2 includes the Money Market account in addition to all money counted in M1.

Foreign Exchange
· Laura writes check number 7776 for $200 and brings it downtown to a foreign exchange bank teller at Credit Suisse to convert it to British Pounds. On this particular day, the exchange rate is exactly USD 2.00 = GBP 1.00. The bank Credit Suisse takes her $200 check, and gives her two £50 notes (and charges her a dollar for the service fee). Meanwhile, at the Credit Suisse branch office in Hong Kong, a customer named Huang has £100 and wants $200, and the bank does that trade (charging him an extra £.50 for the service fee). US M0 still has the $900, although Huang now has $200 of it. The £100 notes Laura walks off with are part of Britain's M0 money supply that came from Huang.

· The next day, Credit Suisse finds they have an excess of GB Pounds and a shortage of US Dollars, determined by adding up all the branch offices' supplies. They sell some of their GBP on the open FX market with Deutsche Bank, which has the opposite problem. The exchange rate stays the same.

· The day after, both Credit Suisse and Deutsche Bank find they have too many GBP and not enough USD, along with other traders. Then, to move their inventories, they have to sell GBP at USD 1.999, that is, 1/10-cent less than $2 per pound, and the exchange rate shifts. None of these banks has the power to increase or decrease the British M0 or the American M0 (unless they burn bills); they are independent systems.

The crisis
July 2007: BNP  Paribas halts redemption from three of its funds because it could not value assets backed  by US subprime mortgage securities. Financial firms in the world started questioning value of collaterals => interbank lending froze. 

The Libor

The London Interbank Offered Rate (Libor) is the average interest rate estimated daily by leading banks in London that they would be charged if borrowing from other banks. It is the primary benchmark, along with the Euribor, for short term interest rates around the world. 

Unsecured interbank cash or cash raised through primary issuance of interbank Certificates of Deposit

LIBOR is actually a set of indexes. There are separate LIBOR rates reported for 15 different maturities (length of time to repay a debt) for each of 10 currencies. The shortest maturity is overnight, the longest is one year. In the United States, many private contracts reference the three-month dollar LIBOR, which is the index resulting from asking the panel what rate they would pay to borrow dollars for three months.

At least $350 trillion in derivatives and other financial products are tied to the Libor.
Interest rate swaps

In an interest rate swap, each counterparty agrees to pay either a fixed or floating rate  denominated in a particular currency to the other counterparty. The most common interest rate swap is one where one counterparty A pays a fixed rate (the swap rate) to counterparty B, while receiving a floating rate indexed to a reference rate (such as LIBOR or EURIBOR). 

As an example, currently A borrows at  LIBOR +1.5%. B borrows at  8.5%.  Party A agrees to pay Party B periodic fixed interest rate payments of 8.65%, in exchange for periodic variable interest rate payments of LIBOR + 70 bps (0.70%) in the same currency. Note that there is no exchange of the principal amounts. Also note that the interest payments are settled in net. The fixed rate (8.65% in this example) is referred to as the swap rate. 
Overnight indexed swaps (OIS)

An overnight indexed swap (OIS) is an interest rate swap where the periodic floating rate of the swap is equal to the geometric average of an overnight index rate over every day of the payment period. The index rate is typically a central bank rate or equivalent, for example the Federal funds rate in the US. 
The fixed rate of OIS is typically an interest rate considered less risky than the corresponding interbank rate (LIBOR), because only the net difference in interest rates is paid at maturity of the swap so there is limited counterparty risk.
The Libor-OISD spread

The LIBOR–OIS spread is the difference between LIBOR and the (OIS) rates. The spread between the two rates is considered to be a measure of health of the banking system. It is an important measure of risk and liquidity in the money market, 

The LIBOR–OIS spread has historically hovered around 10 basis points (bps). However, in the midst of the financial crisis of 2007–2010, the spread spiked to an all-time high of 364 basis points in October 2008, indicating a severe credit crunch. Since that time the spread has declined erratically but substantially, dropping below 100 basis points in mid-January 2009 and returning to 10–15 basis points by September 2009.[7
If a bank enters into an overnight indexed swap (OIS), it is entitled to receive a fixed rate of interest on a notional amount called the OIS rate. In exchange, the bank agrees to pay a (compound) interest payment on the notional amount to be determined by a reference floating rate (in the United States, this is the effective federal funds rate) to the counterparty at maturity. 
For example, suppose the 3-month OIS rate is 2 percent. If the geometric average of the annualized effective federal funds rate for the 3-month period is 1.91 percent, there will be a net cash inflow of $2,250 on a principal amount of $10 million [(2 percent –1.91 percent) × 3/12 × $10 million = $2,250] to the bank from its counterparty. 
In times of stress, the LIBOR, referencing a cash instrument, reflects both credit and liquidity risk, but the OIS has little exposure to default risk because these contracts do not involve any initial cash flows. The OIS rate is therefore an accurate measure of investor expectations of the effective federal funds rate (and hence the Fed’s target) over the term of the swap, whereas LIBOR reflects the expectation on future over night rates but also credit risk. 

Spread is regarded as an index of counterparty risk, because both are uncollateralized but OIS carries minimal risk since it is a swap, hence very small cash exchange.
Before the onset of the turmoil in the credit markets in August 2007, the LIBOR-OIS spread was around 10 basis points. However, in just over a month, the spread rose to 85basis points on September 14, 2007, when the Bank of England announced emergency funding to rescue the troubled NorthernRock, one of the U.K.’s largest mortgage lenders. The spread reached its all-time high at 108 basis points on December 6,2007. Around the same time, large investment banks such asUBS and Lehman Brothers announced huge write-downs. On March 17, 2008, the collapse of Bear Stearns led to an 83-basis points spread, a 19-basis-point increase from the previous trading day. In the latest illiquidity wave following the failure of Lehman Brothers, the spread was 365 basis points (as of October 10, 2008). 
But no data on quantities.
But data on interest rate and quantities available for commercial paper market. AA non financial commercial paper issued by non financial companies like GE and Coca-Cola, vs. asset backed commercial paper issued by firms that hold assets like mortgage backed securities. Typically 5 bps; in fall, up to 150 bps. Large decline in quantities, due all to asset backed CP.

Market for repos also froze. Used by large financial institutions to finance liquidity needs. For 19 primary dealers, repos are 4 trillions in August  2007. Interest rate on a overnight loan collateralized by US treasury security: typically 5 or 10 bps below FFR, because federal fund loan is not collateralized. By February  2008, FFR at 3 percent, and repo rate at 1.95 percent: everybody wanted US Treasury securities. By March  2008, repo rate fell to .20.
Then also by mid-2007 problems started with valuing mortgage – backed securities.
The Fed intervenes.

2 types of interventions: orthodox and unconventional
1) orthodox interventions: 
(a) reduces FFR  by 3.25 pps between August 2007 and March 2008; 
(b) reduces premium on discount primary lending from 100 bps to 25 bps;  
2) a series of new facilities that changed the composition of the Fed’s balance sheet (until September 2008 – Lehman Brothers) and then also the size (after Lehman Brothers)

(a) Lend Treasury securities to private sector, accepting  privately-issued securities as collateral.

- Terms Securities Lending Facility (TSLF)

(b) Lend funds directly to private sector, accepting illiquid privately-issued securities as collateral 

- Term Auction Facility (TAF)

- Primary Dealer Credit Facility (PDCF)

- Asset Backed Commercial Paper Money Market Mutual Fund  Liquidity Facility (AMLF)
(c) Outright purchase of illiquid assets:
- Commercial Paper Funding Facility

- Money Market Mutual Investor Funding Facility

- Term Asset-Backed Securities Loan Facility (TALF)

- Purchase of debt securities issues by GSEs, and of MBSs backed by GSEs

(d) Extend credit on an ad hoc basis 

- SPV  to purchase troubles assets form Bear Stearns before sale to JP Morgan

- Collateralized lending to AIG. Later changed to a loan to two SPVs  that bought ABSs and CDOs from AIG

(e) Bilateral credit swaps with foreign central banks

Another way to see the expansion of monetary policy is to see it in three phases.

Since August 2007, the Fed has addressed credit distress in three ways: by extending the duration of loans, increasing acceptable collateral, and extending the reach of lending beyond primary dealers

(1) First expansion: extending the duration of loans
On August 17, 2007, the Fed increased the borrowing term on primary credit to 30 days, well beyond the traditional overnight discount window loan. 

Then, on December 12, 2007, the Fed introduced the Term Auction Facility (TAF) also to provide funds for a longer duration—for terms of 28 and 84 days. The TAF allows interested depository institutions to participate in an auction—the lowest bid that allocates all available funds becomes the interest

rate on the loan for all borrowers. 

(2) Second expansion: increasing acceptable collateral.

On March 11, 2008, the Fed initiated the second type of new lending by expanding acceptable collateral through the Term Securities Lending Facility (TSLF). The TSLF makes funds available at 28-day maturity and accepts as collateral a wide range of residential mortgage–backed securities. 

Another expansion of collateral, the Primary Dealer Credit Facility (PDCF), was established on March. The PDCF provides overnight financing similar to the discount window, but accepts any assets deemed to be collateral by other major clearing banks. 
Term Asset-Backed Securities Lending Facility (TALF) accepts highly rated assets backed by student loans, auto loans, credit card loans, and loans guaranteed by small businesses. One goal of this program is to help support the market for these assets and lower interest rate spreads for consumers and small businesses.

(3) Third expansion: extending the reach of lending facilities
The Fed introduced the third expansion of lending in September 2008. Following the bankruptcy of Lehman Brothers on September 15, credit conditions deteriorated further, particularly in the markets for short-term financing by corporations via issuance of commercial paper.  
By late September, the perception of increased risk caused money market funds to reduce their purchases of commercial paper, which left many corporations unable to finance their operations. To address these liquidity concerns, the Fed created three programs to extend the scope of its lending beyond primary dealers.

The first facility, known as the AMLF allows money market mutual funds to sell commercial paper to banks and then allows those banks to post the commercial paper as collateral for loans from the Fed. 
This guaranteed market allows banks and money market mutual funds to confidently trade in commercial paper. 
The second facility, the Commercial Paper Funding Facility (CPFF), buys commercial paper directly from corporations at a term of three months. The Fed announced that the CPFF will purchase up to $1.8 trillion over the next several quarters
The Money Market Investor Funding Facility (MMIFF), announced on October 21, 2008, is the third program implemented by the Fed; this program facilitates the purchase of commercial paper from money market mutual funds directly. 
Yet another way to see the interventions of the FED is to see them in two phases (see Bernanke 2009 and  Sarkar and Shradar 2010)
1)  Phase 1 (December 2007 – March 2008): provide short  term liquidity to sound financial institutions.
This is in line with the traditional role of a Central Bank as lender of last resort. 

It can be interpreted as reducing the haircut  or increasing the value of the collateral that can be pledged, thereby breaking the margin and loss spirals.
It includes TAF, TSLF and PDCF.

For instance, in TSLF the dealer exchanges  illiquid securities  like MBS for liquidity Treasury  securities that  can then be used  as collateral  to borrow funds.  The advantage is that the dealer pays a lower haircut when borrowing against liquid Treasuries than  against illiquid securities. 

2) Phase 2: (from September 2008): address funding needs of borrowers in selected credit markets

By doing this, the Fed accepts a certain amount of credit risk, that it manages by  imposing haircuts on the collateral. In the Phase 1 programs, loans were overcollateralized  and made with recourse to the borrowing firm.  

As the crisis evolved, concerns about the credit risk of financial institutions and bank capital came increasingly to the fore. The Fed’s stage-one programs were dependent on solvent institutions to intermediate credit flow from the central bank to the economy. As these intermediaries themselves became impaired, they were less willing to lend. In addition, certain credit markets, such as commercial paper, were particularly afflicted. Consequently, the Fed decided to lend directly to some affected borrowers and markets. Thus, with its second-stage programs, the Fed was forced to take on and manage a certain amount of credit risk.
The increased credit risk is due to the longer maturity (up to 5 years in TALF), the nonrecourse nature of the loans (AMLF, TALF), and the broader set of counterparts (any US company with eligible collateral can borrow at TALF, for example)

Continuing its lender of last resort  role, the Federal Reserve provided a liquidity backstop to money market mutual funds and to commercial paper borrowers. The Fed developed a facility (AMLF) to finance bank purchases of high-grade asset-backed commercial paper from money market mutual funds , which helped the funds to meet redemption demands without having to sell assets at distress prices. Through another facility (CPFF), the Fed bought high-quality  commercial paper at a term of three months, which reduced the risk of commercial paper borrowers being unable to roll over maturing issues.

The second type of Federal Reserve programs went beyond providing liquidity to address the funding needs of borrowers in selected asset-backed markets. The TALF, representing a joint effort with the U.S. Treasury, provides three- or five-year term loans to investors against (mostly) new issuances of AAA-rated securities. With the Treasury providing funding, the facility allows the Fed to accept a certain amount of credit risk. The Fed manages the credit risk through the imposition of haircuts on the collateral put to it. The objective of the program is to revive private lending by enabling lenders to securitize new loans.

The Term Auction Facility

By Late 2007, problems in interbank lending market continued.

Underlying problem: OMO provide reserve only to a small group of primary dealers. If interbank federal fund market works smoothly, primary dealers then redistribute the reserves to banks, which lend them out.

But in periods of turmoil, banks might scale back their “term” lending – i.e., lending  for longer than overnight – to other banks because they are concerned about the creditworthiness of the latter.  This occurred in the interbank funding market in late summer 2007 => Libor-OIS spread to 150 basis points. 

Problems linked to structured finance products affected the term money markets like federal funds market because commercial banks had invested in these products through off-balance-sheet entities and had provided implicit and explicit guarantees to these entities in case their access to short-term borrowing was curtailed. 
As investors lost confidence in the streams of income flowing into the structured finance vehicles, they pulled away from investing in them further, and asset-backed commercial paper issuances, the primary source of funds for SIVs and SPVs,  declined. 

=> SPVs and SIVs had to  call on banks’ liquidity and credit guarantees.

At the same time, the market for newly issued securitized credit declined sharply during this period and reduced a source of funding to banks that originated large amounts of mortgages and other loans. 
=>  banks experienced a decrease in their ability to sell loans in securitized markets at the same time that they were contending with a greater demand for funds arising from their prior commitments to supply funds to SPVs and SIVs.  
=> Lenders in the money markets grew increasingly concerned, both about the credit risks associated with commercial banks and the reduced market liquidity
=> As banks typically account for much of the lending in the short-term money markets (i.e. including interbank lending), this imbalance caused a significant contraction in market activity. 
Term premia (Libor-OIS spread) on unsecured interbank funding in these markets increased and volume decreased, and funding terms were progressively shortened. 
=> higher term premia in turn affected borrowing rates, because many loans are priced according to LIBOR rates for comparable maturities. 
=> Given the high spreads and contraction of activity in the term funding markets, banks resorted to overnight markets to meet their funding needs. However, overnight rates in the federal funds market (represented by the overnight LIBOR interest rate) became much more volatile after August 9, 2007.10 
The higher volatility in overnight rates made banks’ funding costs less predictable, and the institutions faced a greater roll-over risk.
Initially, FED responded on August 17, 2007 by reducing  from 100 to 50 basis points the premium on the primary credit or “discount” rate over the target federal funds rate. 
To address tensions in the term funding markets specifically, the Fed also allowed eligible institutions using the primary credit program to borrow funds for up to thirty days, with the possibility of renewal.

But little effect, because of stigma associated with discount window. 

Conditions worsened again in late November and early December.  Many market participants reported extremely tight term funding conditions, as reflected in the jump in the LIBOR-OIS spread
=> Fed introduces the TAF in December 2007. Based on auction of reserves. Advantages:

1) auctions would enable the Fed to control precisely how much, and when, liquidity would be injected into the markets. The alternative — providing reserves by reducing the spread between the discount window rate and the target federal funds rate to a level low enough to overcome any perceived stigma—could have resulted in a very volatile and unpredictable demand for funds. 
2) competitive and well-functioning auctions for term credit could circumvent the stigma associated with the discount window. Auctions require banks to bid simultaneously; the interest rate at which the funds are allocated is determined by the demand for the funds. 
3) an auction format could enable the Fed  to allocate funds directly to a larger number of sound  banking institutions instead of just the 19 primary dealers that do OMOs. The institutions that can access TAF funds are instead all the institutions reputed to be in sound financial conditions that can access the primary discount window, 

Borrowing is fully collateralized; assets used as collateral are those eligible to be pledged at the discount window. The Fed uses standard discount window haircuts to value the collateral pledged.
In addition, the maximum TAF funding for which an institution can bid, including loans that would be

outstanding concurrent with that auction’s awards, cannot exceed 50 percent of available pledged collateral.
TAF lending is meant to be fully sterilized. In other words, the Fed conducts open market operations to offset the injection of reserves that occurs when the loan is made. Banks in total will have the same amount of reserves in aggregate both before and after a TAF auction. However, after the auction, the financial sector typically will hold more government securities than before, and the Federal Reserve will hold more loans to banks on its balance sheet. Like the discount window, the TAF operates not by increasing the quantity of reserves held by banks, but by changing the composition of the Fed’s asset holdings.
In general, TAF rates close to one-month LIBOR => TAF has proceed funds consistent with the market. 
Initially, difference between 3-months LIBOR and 3-months expected FFR declined, but then increased again. 
The Term Securities Lending Facility
The TSLF was intended to  address  two problems: the availability of secured funding for primary dealers and the shortage of government securities collateral in repo markets. 

Because primary dealers typically have funded a very large percentage (approximately half) of their balance sheets using repo transactions,  they faced considerable liquidity concerns when private repo markets closed following the rescue of Bear Stearns.

The TSLF enabled primary dealers to access repo markets so that they could continue to finance the large amounts of structured finance securities which they held on their balance sheet while the same time addressing the potential shortage of government securities collateral in repo markets.

TAF not available to primary dealers. In winter 2008, flight to safety => everybody wanted US treasuries => interest on repos collateralized by US Treasuries fell to almost 0 => Fed creates TSLF. Since 1969, Fed lent US Treasuries to primary dealers  to reduce the number of failed securities transactions. Primary dealers would pledge other securities as collateral. TSLS takes this programs and transforms it in three ways
a) Before: overnight; now: 28 days

b) Broadens collateral accepted: accepts also AAA/Aaa rated residential MBSs

c) up to $200bn

Thus, this program allows dealers to exchange collateral that can be difficult to finance for Treasuries, for which lenders have high demand. Thus, this program increases the ability of dealers to obtain finance, especially those that relied on repo market.

Like TAF, it is an auction where primary dealers  bid for Treasury securities. Auction has advantage that it avoids stigma, but a standing facility is always available depending on need.
Thus, for 33 basis points, a dealer could exchange a residential mortgage-backed security. In mid-March, the benefit of this was obvious as the repo rate on Treasury’s was several hundred basis points below that on the mortgage-backed securities.
Like TAF, does not alter size of Fed’s balance sheet, only composition; Feds buys MBSs in exchange for Treasuries. 

But TAF available only to depository institutions, TSLF is available to primary dealers. P
TAF  was aimed at the gap between term and overnight interbank lending rates; the Term Securities Lending Facility is directed toward the premium paid to hold U.S. Treasury securities relative to mortgage-backed securities. Extremely effective in raising rate on Treasury repos and reducing spread between MBSs repos and Treasury repos.

Bear Stearns
On March 13, 2008, it became apparent that the investment bank Bear Stearns was on the verge of shutting down.  On February 29, 2008, the firm had $14.2 trillion of notional value in derivative contracts—futures, options, and swaps—outstanding with thousands of counterparties. Clearly, the firm was a part of a complex interconnected network of financial arrangements => risk of domino effect. 

Since Bear Stearns was not a commercial bank, it had no way to use its collateral to obtain liquidity from the Federal Reserve => Fed’s concern for system-wide financial stability led them to invoke Article 13(3) of the Federal Reserve Act, which gives the Board of  Governors the power to authorize Federal Reserve banks to make loans to any individual, partnership, or corporation provided that the borrower is unable to obtain credit from a banking institution.

=> on March 14, 2008, the Federal Reserve Bank of New York made a loan directly to Bear Stearns. This action was extraordinary. Not since the 1930s had the Fed actually made a loan based on Article 13(3). 
Then, over the next weekend, Fed’s officials brokered a deal in which JPMorgan Chase purchased Bear Stearns for a total of approximately $3 billion. The Federal Reserve Bank of New York made a $29 billion

10-year loan at the primary lending (discount) rate to a newly formed limited liability company created to hold $30 billion worth of mortgage-backed securities previously owned by Bear Stearns. JPMorgan Chase put in $1 billion and assumed the first loss. Unlike standard discount lending, where the Fed has recourse to go after the entire borrowing bank’s assets if the pledged collateral is insufficient to cover the loan, here there is no recourse. This means that if the value of the assets placed in this new company turn out to be less than $29 billion, the Federal Reserve would suffer a loss.

But the credit risk associated with this extraordinary loan clearly belongs to the U.S. Treasury. The standard practice is that Federal Reserve System revenue—including interest on its securities portfolio, net of operating expense—is turned over to the U.S. Treasury. Thus, any losses arising from the credit facility created to support the J.P. Morgan Chase purchase of Bear Stearns will reduce the amount of that transfer rather than the level of the Fed’s capital.

The Primary Dealer Credit Facility

Then evening of March 16 Fed used Article 13(3) again to create the PDCF.

The 19 primary dealers involved in OMOs are not banks, hence cannot borrow at discount window or at TAF. The PDCF is like a discount window for broker-dealers: allows a large set of collateral, including investment grade or private securities, municipal securities, and MBSs. 

Primary dealers rely heavily on repos to finance themselves. The seller (primary dealer)  borrows funds against the security, typically to buy the security itself. The buyer (lender) is typically a money market mutual fund or pension fund in search of safe investment. 38 percent of liabilities of broker dealers at end 2007. $4.5 trillions; but only data on repos by primary dealers; probably whole market was about $7 trillions. In July 2009, market down to $2.5bn. But certainly primary dealers largest borrowers on repo market.
After Bear Stearns, lenders concerned about creditworthiness of counterparty and about value of collateral => haircuts increased.
=> primary dealers must  turn to other sources—primarily the unsecured funding markets such as the Eurodollar market—to obtain funding for their inventories of securities. 

=> if a dealer cannot borrow in these alternative markets and does not have capital available to help fund its inventories, it may be forced to sell its securities holdings; if such sales cannot be made because markets are illiquid, the dealer—unable to repay its creditors—will have little choice but to file for bankruptcy.

=> By most accounts, Bear Stearns faced just such a problem on the evening of March 13, 2008, and would have been forced to file for bankruptcy on March 14 if the Federal Reserve had not extended credit through J.P. Morgan Chase.

Still,  concern that higher haircuts would force large numbers of dealers to close out their repo transactions and sell off the securities. A rapid sell-off would cause the prices of the securities to plummet, prompting lenders in the repo market to reassess the risk of holding these securities as collateral and to impose even higher haircuts or to refuse certain types of collateral altogether. 
Situation particularly difficult for two reasons:

1) rapid growth of overnight repos => risk of repo run
2) less liquid collateral in repo agreements: by 2008 repo transactions used below-investment grade corporate debt and equities as collateral

PDCF had two goals:

a) short-term funding for investment banks, to avoid repeat of Bearn Sterns, and allow  primary dealers to find other ways of financing in the meantime, such as capital. It’ s like a discount window, or lender of last resort facility, for primary dealers. 
b) reduce spread between asset backed securities used as collateral and US Treasuries. Since these ABSs can be used as collateral for PDCF, should be more  easily accepted as collateral in private borrowing.

Very popular from the start: initially borrowing of $30bn per day.

Primary dealers have borrowed actively through the PDCF at various points in time. Initially, much of the borrowing was by Bear Stearns. Use of the facility fell significantly after the conclusion of the financing arrangements associated with J.P. Morgan Chase’s acquisition of Bear Stearns in late June and stopped altogether in mid-July 2008.

On September 14 2008, one day before Lehman (a major participant in the repo market) collapsed, Fed expanded PDCF by broadening the types of collateral accepted, including non-investment grade securities and equity. After this change, large increase in borrowing through PDCF
In the wake of Lehman Brothers’ failure, other primary dealers experienced severe difficulties obtaining funding in the capital markets as lenders imposed higher haircuts on repos and became more selective in the type of securities they would accept as collateral. In that environment, borrowing through the PDCF soared to $59.7 billion on Wednesday, September 17

=> the PDCF fulfilled one of the purposes for which it was intended: to be available in the event that a failure of a primary dealer led to severe funding disruptions for the surviving dealers.

PDCF borrowing reached more than $140 billion in October 2008, while discount window borrowing rose above $100 billion.

Afterwards, PDCF usage declined, reaching zero in mid-May 2009.

One important indicator pf PDCF’s effectiveness is the change in the credit default swap spreads of the

firms that had access to the facility: they fell  for primary dealers for roughly three months following the creation of the PDCF.

PDCF loans increase reserves, exactly like discount window loans. Initially, Fed sterilized  this by using reverse repos, or outright sales of securities. But when the FFR fell to almost 0, no longer any need to offset increased assets. 
The Fed was also responded to more general concerns about the structure of the triparty repo system—specifically, the exposure incurred by the clearing banks to a possible default by borrowers in the market.

In “term,” or multiple-day, triparty repo transactions, the clearing bank “unwinds” the transaction each morning, returning the funds borrowed to the lender’s account and the collateral (that is, the securities lent) to the borrower’s account. 
Then at the end of the day, the borrower pledges qualifying collateral back to the deal, which is moved to the investor’s account while the cash is placed in the borrower’s account. In this way, no specific collateral is committed for more than overnight. This arrangement allows borrowers to pledge whatever eligible collateral they have on hand each day, thus enabling them to manage their securities portfolios more effectively. 
While this practice is intended to give borrowers the flexibility to substitute different collateral, it means that the clearing bank must extend credit to the borrower until the parties reinstate their commitments at the end of the day.

=> an  important implication of this daily unwinding, however, is that the counterparty risk for the investor shifts from its repo counterparty to the triparty clearing bank, and the clearing bank becomes exposed to the borrower during the day. Consequently, the clearing bank needs to determine each morning if it is comfortable accepting the exposure to the borrower that the reversal of the transaction will create.
In September 2008, the risk that Lehman Brothers’ clearing bank took each morning in unwinding the firm’s triparty repo transactions (and thus extending credit to Lehman) was growing.

 At the time, outstanding triparty repos totaled $2.5 trillion; if either of the clearing banks had chosen not to unwind the firm’s repo transactions in the morning, the firm’s counterparties— including pension funds and money market mutual funds with thousands of individual cash investors—would be left holding collateral that they would be forced to sell quickly => this would  further depress asset prices and potentially cause additional disruption to the financial system.

By expanding the collateral acceptable to the PDCF program to all triparty collateral, the Fed provided a means for the dealers to obtain funds against any collateral they had in triparty repo transactions. So dealers that were unable to find financing for their collateral in private markets could turn to the Fed. 
Moreover, the Fed’s readiness to lend would in turn reassure the clearing bank that the dealer would be able to fulfill the terms of the repo agreement. Thus, the clearing bank would be more likely to proceed with the reversal of the transaction.

Asset Backed Commercial Paper Money Market Mutual Fund Liquidity Facility – AMLF 

(September 2008)

Lends at the primary credit rate on a non-recourse basis to banks and bank holding companies to purchase commercial paper from money market mutual funds (that at the time were facing massive redemptions) and then post this CP as collateral with the Fed.
This guaranteed market allows banks and money market funds to trade confidently in CP.

At the same time, Treasury announced  as program to insure  the holdings  of publicly offered money market funds.

Commercial Paper Funding Facility (October 2008)

Buys directly 3-month commercial paper from corporations via a SPV

A special-purpose vehicle—the CPFF LLC—was created to purchase ninety-day commercial paper from highly rated U.S. issuers and effectively pledge it to the NY Fed in exchange for cash.

A market backstop required accessibility by any issuer in the market. However, purchases of commercial paper could not be open to any firm needing access to short-term funding, as this would have deviated from the intent of offering a backstop to issuers whose short-term funding was disrupted by liquidity events rather than the firm’s own credit event. 
To minimize credit risk, the Federal Reserve limited purchases to top-tier paper.  In late 2008, top-tier commercial paper accounted for nearly 90 percent of the market.

Since term commercial paper is most liquid at one- and three-month tenors and funding concerns for the year-end were mounting, three-month commercial paper became the logical tenor to offer issuers. Furthermore, the facility gave assurance that the purchases of commercial paper would be held to maturity rather than liquidated shortly thereafter.
Money Market  Investor Funding Facility (October 2008)

Provides collateralized funding  to a series of vehicles  established by private sector to buy CP from money market mutual funds .

AIG (September 2008)

AIG: credit facility to provide up to $85bn to AIG, collateralized  buy AIG’s assets; later increased to $123bn.
Term Asset-Backed Securities Loan Facility (TALF)
November 26 2008: 

Under TALF, the NY Fed lent up to $1 trillion (originally planned to be $200 billion) on a non-recourse basis to holders of certain AAA-rated ABS backed by newly and recently originated consumer (auto, student and credit card) loans and small business loans. 
The ABS markets historically have funded a substantial share of consumer credit and SBA-guaranteed small business loans. Continued disruption of these markets could significantly limit the availability of credit to households and small businesses and thereby contribute to further weakening of U.S. economic activity. The TALF is designed to increase credit availability and support economic activity by facilitating renewed issuance of consumer and small business ABS at more normal interest rate spreads.

Under TALF, the NY Fed lent $1 trillion to banks and hedge funds at nearly interest-free rates against ABSs. Because the money came from the Fed and not the Treasury, there was no congressional oversight of how the funds were disbursed, until an act of Congress forced the Fed to open its books.

To manage the TALF loans, the NY Fed was to create a special-purpose vehicle (SPV) that would buy the assets securing the TALF loans.
The program was launched on March 3, 2009.[5]

A key feature of TALF loans is that they are not subject to mark-to-market or re-margining and, as the loan is non-recourse, if the borrower does not repay the loan, the New York Federal Reserve will enforce its rights over the collateral and sell the collateral to a SPV established specifically for the purpose of managing such assets.

The non-recourse nature of the loan enables investors to write off the exposure if asset prices (and therefore the value of the collateral) deteriorate sufficiently, thereby limiting their exposure and providing a quasi-guarantee.

This provision of liquidity combined with a capital guarantee was therefore intended to provide an incentive for a broader range of investors to purchase ABSs in the primary market

� In July 1997, the outstanding amount of US Treasuries was USD 4.4 trillion, of which 2.2 trillion were held abroad, and 0.8 trillion by the Federal Reserve, leaving 1.4 trillion in the market. There is certainly a large share that is also held by passive investors which need to match long-term liabilities with long term assets. It is likely that nearly all these securities were already used as collateral in private repo markets. Thus, releasing more US Treasuries to the market through the TSLF could have helped to increase liquidity.
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